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Dr. Gregory· J. Thorpe, Ph.D 
Project Development and Environmental .Analysis Branch 
North Carolina D~partment of Transportation 
1598 Mail Service Center 
Raleigh, NC 27699-1548 

NOV ~~ ~UU~ IZ:U~ ~-'. u~ 

Michael r:. Easley, Governor 

. William G. Ross Jr., Secretary 
North Carolinll Dcpar!Jnent ofEnvirorui!et:tt and. Natura.\ Resource; 

Alan W. Klime!c;,P.E. Dirt=ctor 
Division of Water Quality 

November 22, 2005 

RE: Certification Pursuant to. Section 401 of th.e Federal Clean Water Act, Modification to Back Creek 
Stream M.itigatior) Site,. TIP JIIQ. R~967CA, State Project No. 6.68S002T, WQC Project No. 04-0500,· 
Mecklenburg County .. · · 

Dear Dr. Thorpe: 

Attached is a modification to Certification No. 04-0500. The Division of Water Quality (DWQ) originally waived 
tt'le right t~ req~ire a w.ater quality certifica~ion on June 3, 2004; as final actio'n on the application was not taken 
within 60 days <?f receipt. {f .addition.al l.mpacts ar~ proposed, the waiver is no longer valid and ';i 401 Water 
QuaHty Ce~ification is required. The modification request proposes additional impacts and is being issued a . 
401 Water Quality Certification '(\NQC #3495) in compliance with the request. . . . 

The att~ch~·d modific~tion authorizes permanent impacts to 80 linea·r feet (If) of stream bank for grading, 
constn~ction of a bankfull bench at Station 3s+90 to 36+20 and debris removal from the stream at Station 
36+50 as described in you( penn it modification application received by the Division of Water Quality (DWQ) on 
November ~ 8, 2005. This modification is applicable only t? the additional prop.osed activities . 

.This letter. completes the review of the Oivis.ioD 9fWa~~r Qualjtyun~er Section 401 of the Clean Water Act. If 
you. have any questions, please telephone Polly Lespinasse in the Mooresville Regi'onal' Office at 704-663-
1699. 

Attachments 

cc: Steve Lund.usAcEAsheville .. Field Office 
Rob .Ridings, DWQ Wetlands Unit . . 
Bill Gilmore, NC Ecosystem Enhancement Program 

. Jamie Lancaster, NCDOT POEA 
Leiiani Pau.gh, NCDOT PDEA 
Central Files 
File Copy 

North Carol loll Division of Water Quality 
.. Internet;. 112o.enr.slate.nc.us . 

610 East Center Avenu~, Suite 301 
Mooresville, NC 28115 

. An Equal Opportu(lity/Affirll1ativt! Actjon Employ_er -.·59% Reqcled/10% Post Consumer P~per 

Sineerely, 

(j(, vl~11Yl .. (1~~~~ 
tor Alan w. Klimek, P:E. 

Phone (704) 663-1699 
Fax (7~) 663-6040 
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NORTH CAROLINA 401 WATER QUALITY CERTIFICATION 

This C~rtification is iss.ued in conformity with the requirements of Section 401 Public-Laws 92-500 and 95-217 of 
th~ .United ~tate~ and subject to the· North Carolina Division of Water Quality (DWQ) Regulations in 15 NCAC 

. 2H, .. S.e~on .. 0500. The attached mo~ification authorizes grading, constq;ction of a bankfull bench at Station 
35+90 to.36+20. and debris removai fror:n the stre~m at Station 36+50. This modification is applicable only to the . 
additional proposed activities. · · 

Should your project change, you ·are required to notify the DWQ and submit a .new application. If the property 
is sold,_tl)e new .owr)~r must be given a copy of this Certification and approval letter, and is thereby responsible 

. for complying with all the conditions. If any additional-wetland impacts or stream impacts, for-this project (now 
. or .in th~ .future) excee~ one acr~ or-150 lin~ar.fe~t,.re~pectively, additional" compensatory mitigation may be 

... .required .. ,~!=! describ~d)n 15A N~AG_ Z8.0SQ6(tl)(6) and (7).· For this approved to remain valid, you ·are ·required 
to comply with all the conditions listed below. ··In" addition·, you should ·obtain all other federal, ·state or ·local 
permits before proceeding with y_our project including (but not limited to) those required·by Sediment and 

.. Erqsion Control,. Non-Discharge and \fVater SL!pply Watershed regulations. This Certification shall expire three 
(3} yearsfrl)m the date of the cover letter from DV\(Q or on the ·same day as the expiratron date of the 
corr:espondin,g l)S Army C9rps of Engine~rs (USACE) Permit, whichever is soo_ner. 

Conditions of Certification: 

1. Ttte ·m~~nd~r b.end gra~i.ng an·d b~mkfull bench ~qnst~uctio"n.sh~ll be c~rid~cted as de·scribed·in the . 
rnodification.request. Existing stream dim.fmsions (inciudiiig pattern·· and ·profile) are to be r'naiiitained above 
and below the l.ocation of the meander bend grading area arid bankfull berich construction: 

2. Tree removal shall be minimized to the greatest extent possible, with the exception of the rern.oval of one (1) 
tre~ and one ( 1) stump at Station 35+00 and the r::emoval of two. (2) trees at Station 34"" 70 and 34+90 (the 
stumps at th_ese stations are to remain to"pr?vide bank ~tability). . 

3. Erosion and sediment c~ntrol·practices rn~st utilize Best Management Practices (BMP) and be in full · 
compliance with all specifications governing ·the pfoper design, installation, and op~ration and maintenance of 
such BMP in order to protect surface water stanc;lards: 

a. The design, installation, operation, and maintenance of the sedim·ent and erosion control measures 
must be such that they equal, or exceed; the requirements specified ·in the most recent version of. 
the North Carolina Sediment and Ero.sion Control Manual. The devices shall be maintained on all 
.con~tructipn sites, bon:C?w pit sites, and waste pile (spoil) projects, including contractor-owned or 
leased borrow pits assoCiated with th~. project. . . . . ' . . . 

. b. For borrow pit sites, the erosion and sediment control measures ·must be designed, installed, 
operated, and maintained in accordance with the most recent version of the North Carolina·surfa.ce 
Mining Manual. 

c. The. reclamation .measur~s and impiemeritation of these measures must be in accordance with the 
requirements of the Sedimentation Po1lutio11 Control Ac~. · 

4. Sediment and erosion cont~pJ mer;:tsLJres shall not be placed in wetlands or waters to the maximum extent 
practicable. If placement of sediment and erosion control devices 'n wetlands and·waters is unavoidable, 
they shall be rem.oved and the natural. grade restored within 30 days after the Division of Land Resources ·has 
released the project. · 

. 5. The presence· of equipment in the channel must be minimized. Under no circumstances must rock, sand or 
other materials be dredged from the wetted stream channel. 

6. Heavy equipment must be operated from the banks rather .than in the strea·m channel, when possible, in 
order to minimize. sedimentation and red.uce thE;! likelihood of- introduCing other pollutants into the stream. . . . . .. . ' ... . .. .. . .. .. . 
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7. Temporary dewat~ring sites.must be restored to pre~existing conditions unless·more natural geomorphic 
conditions can be provided. · 

B. All mechanized equipment operated near surface waters must be regularly inspected and maintained to 
prevent co.ntaminatior: of stre~m waters from fuels, ~ubricants, hydraulic fluids,. or ot~er toxic matarials. 

9. All work, shall be performed d~:J~i~g low or.normal flow conditions. 

1Q.t>ischar~]'ing hyqroseed mixt~res a·nd yva~hit:Jg out hydroseeders and other equipment in or adjacent to 
surface waters is prohibited. · · 

11. The North Carolina D'epartment of Transportation (NCD.OT) and its contractors and/or agents shall not 
. ex.-~av~te!. fill _or pe.iior~ m~chaniie~ land clearing at any time in ~he construction or maintenance of this 

proJect within.waters and/or wetlands, except as authorized by.this Certification, or any modification to this 
"certification (e.g'., no work shall occur outside' of the footprint of 'the plans 'provided). lri addition, them~ shall 
be no excavation from or waste disposal into jurisdictional wetlands or waters associated with this 
Certificatlol:l without appropria~e .. moqificati'qn.. If th!s occurs, compensatory mitigation may be required since it 
is a direct impaCt from road construction activities. · · · 

12. Upon completion of the project, the NCDOT shall complete and return the enclosed "Certification of 
Completion Form". to notify the DWQ when all work included in the 401 Certification has been completed. 
The responsible party shall complete the attached form and return it to the 401/Wetlands· Unit of the Division 
of Water Quality upon ~ompletion of the project. 

.13. Continuing. Compllance .. NCDOT shall GOnd4ej: it~ ~ctivitie;; in a !:lla~ner so as ~ot.to contravene any state 
~~te~ QU.fllity st~_ng~rd [inclu~ing any requirements for compliance with section 303(d) of the Clean Water Act] 
a.nc,l any oth?r appropriate requirements of state and federal'law ... If DWQ detei-miries that such ·standard's or 
laws are not. ,being met (including the failure to sustain a designated or a'chieved use) or that state or federal 
law is .. being. violated, or that further ct)nditfons a're necessary ~o·assure compliar'lce; DWQ may reevaluate 
~nd modify .this certification to include conditions appropriate to assure compliance with such standards and 
requirements in accordance with 15 .A NCAC 2H.0507(d). Before codifying the certification, DWQ shall notify 
NCDOT and the USAGE, provide public notice in accordance with 15A NCAC 2H.0503, and provide 
opportunity for public hearing in accordance with 15A NCAC 2i-I.0504. Any new or revised conditions shall 
be provided to NCDOT in writing, shall be provided to the USAGE for reference in· any permit issued pursuant 
to Section 404 of the Clean Water Act, and shall also become conditions of the 404 Permit for the project. 

Violations .of any condition herein set forth shall result in revocation of this Certification ·and may result in criminal 
. and/or civil penaltie.s. If you do· not accept any of the conditions of this certification, you may ask for an 

adjudicatory hearing. You must act within 60 days of the date that you receive this letter. To ask for a· hearing, 
send a written petition that conforms to Chapt.er 150B of the ·North Carolina General Statutes to the Office of 

. A~mi~istrative Hearings, 6714 Mail Seryice C~nter, Raleigh, N.C. 27699.:.6714. This certification and ifs · 
conditi.ons.are fi11al.~nd bin.9ing u.nless you ask for a hearing. 

This, the 22nd day of November 2005 

DIVISION OF WATER QUALITY 

V(,~ rf\. f3~~~ 
for Alan W. j((limek, P.E. 

Director 

.. Modification to WQC ·No. 04~0500 
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wac #3495 

STREAM RESTORATION, ENHANCEMENT AND STABILIZATION AND WETLAND AND 
RIPARIAN RESTORATION AND CREATION ACTIVITIES CERTIFICATION' 

GENERAL CERTIFICATION FOR STREAM RESTORATION, ENHANCEMENT 8ND 
STABILIZATION PROJECTS AND WETLAND AND RIPARIAN RESTORATION AND 

CREATION ACTIVITIES INCLUDING THOSE ELIGIBLE FOR CO'RPS OF ENGINEERS 
NATIONWIDE PERMIT NUMBERS 13 CBANK STABILIZATlOI\I) AND 27 WETLAND AND 

RIPARIAN RESTORATION AND CREATION) AND REGIONAL PERMIT '197800080 
(CONSTRUCTION AND MAINTENANCE OF BULKHEADS) 

This General Certification is issued in conformity with the requirements of Section 401, Public 
··.Laws ·92-SOO and 95-21.7 ·of the United States ?~nd subj'eCt to t~e Nf?Tth carolina Divi~ion o(Water 

Quality Regulations in 15A NCAC 2H .0500 and 15A NCAC 2B .. 0200 for the discharge of fill 
material to waters as described in 33 CFR 330 Appendix A (B) (13) and (27) of the Corps of 
Engil)eers /egulations (i.e. Nationwide Permit Numbers 13 a'nd '27) and Regional Permit· 
197800080. The category of activities shall include stream· bank stabilization or stream 
re;;toration actiyity as long as impacts to waters or significant wetlands are minimized. This 

. qertificatio~ replaces Water Quality Certification. (WQC) Number 3399' issued Match 2003. This 
. WQC is res~inded when. the Corps of Engineers reauthorize Nationwide 'Perrnits 1'3 or 27 or 
Regional Perinit.197800080 or when deemed appropriate by the Directorofthe Division'ofWater 
Quality (DWQ). · 

The State of 1\Jorth Carolina certifies that tile specified category of activity will not violate 
.. ~pplicabl~ portions of Ser;tio~~ 301 .• 3()2, 303, ·306 ·al}d.30.7 of the Public Laws 92-.5·09 and 95-217 

if conducted in accordiince with the conditions sefforth. . 

Conditions· of Certification: 

1. Wetland andfor riparian area restoration and creation projects which are for · 
compensatory mitigation or compensatory mitigation credit (and not including 

· projects that only involve strear:n restoration or' enhancement work des'cribed in 
condition nos. 2 and 3 below) that are. proposed under this General Ce~!fication 

. r~qu.ire written application to and approval from the Division of Water Quality. All 
applications for written owo approval will be reviewed and a response· will be 
prepared within 30 days of stamped receipt of the application in the Division of 

. Water Quality;s Central Office in Raleigh. This 30:..day period does not include time 
. spent by th~· application or DWQ's respo~:~se withiri us· Postal Sffrvice or North 

Carolina's Mail Service Center mail systems; 

Wetland and riparian area restoration and creation projects (not including projects 
that involve work in or impacts to strearns) which are not for Compensatory 
mitigation or compensatory mitigation ·credit 'proposed under this· General 
Certification do not require written application to and appr~val from tlie Division of 
Water Quality. In these cases, the applicant is required to notify the Division in 
writing with three copies of projeCt specifiCations before the impact occurs. If the 
Division determfnes that the project would not resulfin an ecologically viable wetland 

... an_d'ripari~n are~ •. thenthe Diy_i~ion sh.all prepare?. response. to notify the applicant 
in writing within 30 days of owo·s· receipt 6fthe ·notification. In such eases, the 
applicant Will be required to submit a formal application and pay of the· appropriate 
fee, ~nd DWQ will be required to· process the application through normal 
procedures; · · · : · · · 

2.. Prqposed stream restoration projects (as defined and limited below), that do not 
disturb wetlands and ·that are not being conducted for coriwensatory mitigation or 
compen~atory mitigation credit do not require written application to and approval 
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WQC#3495 

from the Division of Water Quality, and, therefore, do not require payment of an 
application fee to the Division of Water Quality. Projects that are intended for 
compensatory mitigation or compensatory mitigation credit; that are intended to 
resolve.a violation, or that are in association with a dev~lopment project shall require 

:an application, fee, and written concurrence from the Division of\1\fater Quality. . 

~tream rest_o~ati~n is de~ned as the proces~ of c_qnverting an unstable,. altered or 
_degraded stream corridor., including adjacent riparian zone and floodprone areas to 

. its natura! q~ referenced, stabl~ COn~itio~S .~OI}~i.d~ring r~cent ahd fut~re ~~tershed .. 
· conditions. This biological and chemical integrity, including transport of water and 

sediment is· produced by the stream's watersnetJ h1 order to achieve dynamic· 
equilibrium. The applicant is required to notify the Division in writing with three 
copies of detailed restoration plans and specifications before the impact occurs. lf 
the Division determines that the project does not meet the above definition of stream 
reStoration, then the Division shall notify the applicant in writing within 30 days of 
receipt of the application. In such cases, the applicant will be required to subrnit a 

. formal application and pay of the ·a-ppropriate fee, and DWQ will be required to 
· process the application 'through ri'orrmal procedures; . . . .. 

3. Stream enhancement projects (as defined and limited below), that do not disturb 
wetla:nds and ·that are not being conducted for compensatory mitigation or 
compensatory mitigation credit and do not include any stream chan·nel relocation, do 
not reqLiire .. written application ·to and approval from 'the Division .. ot'VIiater Quality, 
and, therefore, do not require payriie.nt of an· application fee to the Division of'Water 
Quality. rirojects that are intended· for compensafory 'mitigation or compensatory 
mitigation credit, that are intended to resolve a viqlation, or that are in a~sociation 
with a development project shall require an application, fee, ahd written concurrence 

.· from the Division ofWater Olla.lity. 

4. Stream enhancement is defined as the process of implementing stream 
rehabilitation p~ctices in_ order ~o _improve_ wat~r qualio/ an~~or ec~l~gieal.function. 
These practices must only be conducted on streams that are not experiencing: 
severe amiradation or erosion. Stream enhancen\ent does n'ot include ttie relocation 
of the strea·m channel. Stream enhancement bank stabilization techniques include 
the· use of woody vegetation as the primary means of long term stability, and Ksoft" 
techniques such as root wads' that enc6un3ge the' establishment of dense woody 
vegetation. Stream enhancement techniques do not typically Include the use of 
stream bank or bed hardening techniques such as rip-rap or other rocK; gabion, 
block or co'ncrete str~,~ctures. M,owever, enh~'nce'ni~nt activities may a_l~io i'nCiude the 
placement. of in stream habitat or grade control structures such as cross vanes, j
hooK vanes, and wing deflectors that do not affect the overall dimension, pattern,. or 
pr:ofile of a stab~e stream. 

The applicant is required to notify the Division in writing with three copies of detailed 
enhancement plans and ~pacifications before the impact occurs if the stream 
enhancement project disturbs greater than 500 feet of stream bank or'if the project 
proposes the use of in stream structures. If the Division determines that the project 
does not meet the above definition of stream enhancement, then the Division shall 
notify the applicant in writing with an explanation within 30 days of receipt of the 
notification to require application and payment of the appropriate fee; 

5. Stream stabilization projects that include the use of any structure or fill in the existing 
stream bed or disturb greater that 500 feet of stream bank that are proposed under 
this Gen~raf Certification require written application to ana approval from the 
Division of Water Quality'. · 

2 
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. Str~am stabili~ation is defined as the in-place stabilization of an eroding stream 
bank using measures that consist primarily of "hard" engineering, such as but not 
limited to concrete lining, rip rap or other rock, and gabions. The use of "hard~ 

· engineering will not be consid.ered as stream restoration or enhancement; · 

6. Impacts to any stream length in the Neuse, Tar-Pamlico or Randleman River Basins 
(or any other maJor river basi.ns with Riparian Are~ ~rotection Ru!es [9u.ffer· f{ules] in 
effect at the time of application) requires written concurrence for this Certification 
from DWQ in aqcordance with 15A NCAC 2B.02.00. Activities listed as "exempt" 

. from these ~_ules do not need to apply f~r written c~mcurrsnce under this 

. Certification. Ne~ development activities located i~ the. protected 50-f!Jot wide 
riparian areas (whether jurisdictional wetlands or not) within the Neuse· and Tar
Parnlico River Basins shall be limited to "uses" identified· within and constructed in 
accordan~ with 15A NCAC 2B .0200. All new develop'ment shall be located, 
de~igne.d, constructed, and m~int.ainet;l to have mil)ima! disturbance to. protect water 
quality 'to the maximum extent' practicable thro'ugh the use of best management 

: .Practice:s; · 

7 .. In order for the above conditions to be valid, any pl~ns not _requiring wri~en 
· concurrence to use this Certification must be built'according to the plans provided to 
the Division of Water Quality. If written concurrence is required, then the project 
must be built and maintained according to the plans approved by the written 
concurrence and Certification from the Division of Water Quality; 

8 .. Appropriat~ sedil')'lent and .erosion contt9l practices ~hich equal or exc.eed those 
· outlined in the most recent version of the "North Carolina Erosion and Sediment 

Control Planning and Design Manual" or ;.North Carolina Surface Mining Manual" 
.· whichever fs more appropriate (av(:liJable from the Division of Land Resources at the 
· DENR Regional and Central Offices) shall be designed, installed and maintained 

. properly to assure complia'nce with th\';! app'ropriate tlirbidity'water quality standard 
(50 NTUs in s~reams and rivers no.t designated as. trout waters .bY D':"fO: 25 NTUs in 
all saltwater classes and all lakes and reservoirs; 1 0 NTUs in DWQ-classified trout. 
waters); 

9. All sediment and erosion control measures placed in wetlands or waters shall be 
· removed and the original grade restorea after the 'Division of Land Resources or 

. '. delegated pn)gram has' released tne'project;''' . 

10.; AftY rip~~ap s.~~l.l .~~ .c:.r' such.~ s!ze ~.nd d~nsity ~~ .. as not to b~ able to _be ca~ried off 
. . b.y wave o.r current action .and .. con~tst of Ch=!an ro(?k or masonry maten?f free of 

debris or toxic pollutants. Rip-rap shall not be installed in the streambed except in 
specific ~re~s required for veiocity ~ontrol ani:f to ensure strl.icti.lr.al i~te:grity of bank 
stabilizatiqn measures. If rip-rap is to be installed within the streambed', the arnount 
and location must be_approved in writing by the Division of Land Resources and 
Division of Water Quality. However rock vanes, wing dE?flectors, and similar 
structures for grade control and bank protection are acceptable; · 

11. Measures shall be taken to prevent live or fresh c6ncrete from comirig into contact 
with freshwaters.of the state until the concrete has hardened; · · · 

12. If an environmental do~ument is required, this Certification is not valid until a Finding 
of No Signifi.cant Impact or Record of Decision is issued by the State 
Clearinghouse; · 

3 
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13 .. Additional site-specific conditions may be added tO" projects ·which require written 
: concurrence under this ·certification in· order to ensure complia'nce with all applicable 

· water quality and effluent standards; 

14~ Projects with any impacts to streams, wetlands, ana/or waters that have received a 
Notice of Violation from the Division of Land Resources and/or the Division of Water 
Quality are required to submit a complete application and receive written 
concurrence to use this Certification regardless ot'the proposed impact amount to 
streams, wetlands, and waters; · 

15. Concurrence from DWQ that this Certification applies to an· individual project shall 
expire three years from the date of the cover letter from DWQ or the notification sent 
to.DWQ; 

16. Standard Erosion and Sediment Control Practices: 

Erosion and sediment control practices must be in full compliance with all 
specifications governing the proper design, installation and operation and 
maintenance of such Best Management Practices: 

a. Erosion and. sediment control measures for the project must be designed, 
installed, operated,· and maintained·in accordance with the most recent version 
of the North Carolina Sedtment and Erosion· Controf Planning and Design 
Manual. 

b. Design, installation, operation, and maintenance of the sediment and erosion 
contrql measures mu.st be such that th~y equal,' or exceed, the requirements 
specified in the most recer:tt version of the Nprth Carolina $edim£ilnf and Erosion 
Control Manual. The devices shall be maintained on all construction sit~s. 
·borrow sites, and waste pile (spoil) projects, im;luding contractor-owned or 
leased borrow pits associated with the project. 

c. For borrow pit sites, the erosion and sediment control measures must be 
designed, installed, operated, and maintained in accordance witt") the most 
recent version of the North Carolina Surface Mining Manual. 

d. Reclamation· measures and implementation must comply with the reclamation in 
accordance with the requirements of the Sedimentation Pollution Control Act. 

e. Sufficient materials required for stabilizatio'n andfor repa.ir of erosion control 
measures' and stormwater routing and treatment shall be on site at all times. 

·17. No Impacts Beyond those in Application 

. No waste .. spoil, solids, or fill of any kind shall occ;ur in wetlands, waters, or ~iparian 
areas .beyond the footprint of the impacts depicted in the Pre-construction 
Notification. All construction activities, including tlie design, installation, operation, 
aod maintenance of sediment and erosion control Best Management Practices, shall 
be performed so that no violations of state water quality standards, statutes, or rufes 
occur. 

18. No Sediment and Erosion Control Measures in Wetlands 

Sedirnent and erosion control measures shall not be placed if! wetlands or waters to 
· the maximum extent practicable. If placement of sediment and etosion control 

devices in wetlands and waters is unavoidable, they shaJI be removea and th,e 
natural grade restored within six. r:nonths of the date· that the !Jivision of Land 
Resources or locally delegated program has released the project. 

4 
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Npn-compliance with or v!olation of the cond.itio~s hereir:t set forth by a specifi~ projec' shall result 
in revocation of this Certification for the proj~ct and may also result in criminal and/or civil 
penalties. · 

· The Director of the North Carolina Division of Water Quality may require submission of a formal 
.application for Individual Certification for any project in this categoi)' of activity if it ·is determined 
that the project is likely to h~ve a significant adverse effect upon water quality including state or 
.federally listed endangered or threatened aquatic species or degrade the waters so that existing .. uses of ttie wetland or 'downstream waters' are predudea. . .. . . . . . . . . . . . . . . 

·Public hearings may be held ·for specific applications or group of applications prior to a 
· Certification decision ifdeemed in the public's best interest by the Director of the North Carolina 
· Division of Water Quality. · · · 

WQC#3495 
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Effective date: 31 De.cember 2004 

DIVI~ION OJ= WATER QUALITY 

By 

Alan W. Klimek, P.E. 

Director 


